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IN THE CLAIMS : 

Cancel claims 2 and 49. 

Substitute the following claims for the pending claims having the same numbers. 

1. (currently amended) A system for generating electric power in a 
subterranean wellbore, the system comprising: 

a structure piston which displaces in response to a change in weH pressure in an 
annulus formed between a tubular string and the wellbore, the change in annulus 
pressure causing the piston to displace both when the annulus pressure increases and 
when the annulus pressure decreases : and 

an electric generator which generates electricity in response to displacement of 
the structure piston, the piston being connected to the generator so that displacement of 
the piston causes the electricity to be generated both when the annulus pressure 
increases and when the annulus pressure decreases . 

whereby electricity is generated in response to the change in weH annulus 
pressure. 

2. (canceled) 

3. (currently amended) The system according to Claim 2 1, wherein the 
change in annulus pressure is an increase in annulus pressure, electricity being 
generated in response to the increase in annulus pressure. 
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4. (currently amended) The oystcm according to Claim 2, A system for 
generating electric po wer in a subterranean wellbore. the system comprising: 

a structure wh ich displaces in response to a change in well pressure: and 
an electric generator whic h generates electricity in response to displacement of 
the structure. 

whereby electricity is genera ted in response to the change in well pressure. 

wherein the st ructure is a piston which displaces in response to the change in well 
pressure in an annulu s formed between a tubular string and the wellbore. and 

wherein the change in annulus pressure is a decrease in annulus pressure, 
electricity being generated in response to the decrease in annulus pressure. 

5. (currently amended) The system according to Claim 2, A system for 
generating electric po wer in a subterranean wellbore. the system comprising: 

a structure which displa ces in response to a change in well pressure: and 
an electric generator whi ch generates electricity in response to displacement of 
the structure. 

whereby electricity is genera ted in response to the change in well pressure. 

wherein the structure is a piston which displaces in response to the change in well 
pressure in an annulus formed between a tubular string and the wellbore. and 

wherein the change in annulus pressure includes both an increase and a decrease 
in annulus pressure, electricity being generated in response to both the increase and 
decrease in annulus pressure. 
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6. (currently amended) The system according to Claim s 1, wherein 
displacement of the piston displaces a fluid, the generator generating electricity in 
response to displacement of the fluid. 

7. (original) The system according to Claim 6, wherein displacement of the 
piston displaces the fluid through a hydraulic motor connected to the generator. 

8. (original) The system according to Claim 7, wherein the hydraulic motor is a 
turbine. 

9. (currently amended) The system according to Claim 7, A system for 
generating electric power in a subterranean wellbore, the system comprising: 

a structure which displaces in response to a change in well pressure: and 
an electric generator which generates electricity in response to displacement of 
the structure, 

whereby electricity is generated in response to the change in well pressure. 

wherein the structure is a piston which displaces in response to the change in well 
pressure in an annulus formed between a tubular string and the wellbore, 

wherein displacement of the piston displaces a fluid, the generator generating 
electricity in response to displacement of the fluid, 

wherein displacement of the piston displaces the fluid through a hydraulic motor 
connected to the generator, and 

wherein the piston displaces the fluid through a hydraulic circuit in a first 
direction when the change in annulus pressure is an increase in annulus pressure, and 
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wherein the piston displaces the fluid through the hydraulic circuit in a second direction 
opposite to the first direction when the change in annulus pressure is a decrease in 
annulus pressure, 

10. (original) The system according to Claim 9, wherein the hydraulic motor 
drives the generator in a third direction when the fluid displaces in the first direction 
through the hydraulic circuit, and wherein the hydraulic motor drives the generator in a 
fourth direction opposite to the third direction when the fluid displaces in the second 
direction through the hydraulic circuit. 

11. (original) The system according to Claim 10, wherein the generator generates 
direct current electricity having a first polarity when the hydraulic motor drives the 
generator in the third direction, and wherein the generator generates direct current 
electricity having a second polarity opposite to the first polarity when the hydraulic 
motor drives the generator in the fourth direction. 

12. (original) The system according to Claim 10, wherein the generator generates 
alternating current electricity when the hydraulic motor drives the generator in the third 
direction and when the hydraulic motor drives the generator in the fourth direction. 

13. (currently amended) The system according to Claim 2 1, further comprising 
a mechanical linkage interconnected between the piston and the generator. 
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14. (currently amended) The system according to Claim 13, A system for 
generating electric power in a subterranean wellbore. the system comprising: 

a structure which displaces in response to a change in well pressure: and 
an electric generator which generates electricity in response to displacement of 
the structure. 

whereby electricity is generated in response to the change in well pressure. 

wherein the str ucture is a piston which displaces in response to the change in well 
pressure in an annulus formed between a tubular string and the wellbore. 

wherein a mechanical linkage is interconnected between the piston and the 
generator, and 

wherein the mechanical linkage is a rack and pinion. 

15. (currently amended) The system according to Claim 13, A system for 
generating electric power in a subterranean wellbore. the system comprising: 

a structure which displaces in response to a change in well pressure: and 
an electric generator which generates electricity in response to displacement of 
the structure. 

whereby electr icity is generated in response to the change in well pressure. 

wherein the s tructure is a piston which displaces in response to the change in well 
pressure in an annulus formed between a tubular string and the wellbore. 

wherein a mechanical linkage is interconnected between the piston and the 
generator, and 

wherein the mechanical linkage drives the generator in a first direction when the 
change in annulus pressure is an increase in annulus pressure, and wherein the 
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mechanical linkage drives the generator in a second direction opposite to the first 
direction when the change in annulus pressure is a decrease in annulus pressure. 

16. (original) The system according to Claim 15, wherein the generator generates 
direct current electricity having a first polarity when the mechanical linkage drives the 
generator in the first direction, and wherein the generator generates direct current 
electricity having a second polarity opposite to the first polarity when the mechanical 
linkage drives the generator in the second direction. 

17. (original) The system according to Claim 15, wherein the generator generates 
alternating current electricity when the hydraulic motor drives the generator in the first 
direction and when the hydraulic motor drives the generator in the second direction. 

18. (currently amended) The system according to Claim 2, A system for 
generating electric power in a subterranean wellbore, the system comprising: 

a structure which displaces in response to a change in well pressure: and 
an electric generator which generates electricity in response to displacement of 
the structure, 

whereby electricity is generated in response to the change in well pressure . 

wherein the st ructure is a piston which displaces in response to the change in well 
pressure in an annulus formed between a tubular string and the wellbore. and 

wherein a first portion of the generator is connected to the piston for 
displacement therewith relative to a second portion of the generator. 
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19. (original) The system according to Claim 18, wherein the first generator 
portion is a selected one of a coil and one or more magnets, and wherein the second 
generator portion is the other of the coil and the magnets. 

20. (currently amended) The system according to Claim 2, A system for 
generatin g electric power in a subterranean wellbore. the system comprising: 

a structure which displaces in response to a change in well pressure: and 
an electric generator which generates electricity in response to displacement of 
the structure. 

whereby electr icity is generated in response to the change in well pressure . 

wherein the structure is a piston which displaces in response to the change in well 
pressure in an annulus formed between a tubular string and the wellbore. and 

further comprising a rectifier interconnected between the generator and a power 
consuming electrical circuit. 

21. (currently amended) A system for generating electric power in a 
subterranean wellbore, the system comprising: 

a structure operative to displace in response to a change in well pressure , the 
change in well pressure causing the structure to displace both when the well p ressure 
increases and when the well pressure decreases : 

a reservoir having hydraulic fluid therein, the hydraulic fluid displacing in 
response to displacement of the structure; 

a hydraulic motor which rotates in response to displacement of the hydraulic 
fluid; and 
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a generator which generates electricity in response to rotation of the hydraulic 
motor both when the well pr essure increases and when the well pressure decreases . 

22. (original) The system according to Claim 21, wherein the structure is a piston 
which is operative to displace in response to the change in well pressure in an annulus 
formed between a tubular string and the wellbore. 

23. (currently amended) The system according to Claim 22, A system for 
generating electric po wer in a subterranean wellbore. the system comprising: 

a structure operative to displace in response to a change in well pressure: 

a reservoir having hydrauli c fluid therein, the hydraulic fluid displacing in 

response to displacement of the structure: 

a hydrauli c motor which rotates in response to disp la cement of the hydraulic 

fluid: and 

a generator which generat es electricity in response to rotation of the hydraulic. 

motor. 

wherein the structure is a piston which is operative to displace in response to the 
change in well pressure in an annulu s formed between a tubular string and the wellbore. 
and 

wherein the hydraulic fluid displaces through a hydraulic circuit including the 
hydraulic motor, the fluid displacing through the hydraulic circuit in a first direction in 
response to displacement of the piston in a second direction, and the fluid displacing 
through the hydraulic circuit in a third flowing direction opposite to the first direction in 
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response to displacement of the piston in a fourth direction opposite to the second 
direction. 

24. (original) The system according to Claim 22, wherein the hydraulic fluid 
displaces from the reservoir, through the hydraulic motor, and returns to the reservoir 
in response to displacement of the piston. 

25. ( currently amended) The syotcm according to Claim 22, A system for 
generating electric po wer in a subterranean wellbore. the system comprising: 

a structure ope rative to displace in response to a change in well pressure: 

a reservoir havi ng hydraulic fluid therein, the hydraulic fluid displacing in 

response to displacement of the structure: 

a hydraulic motor which rotates in response to displacement of the hydraulic 

fluid: and 

a generator wh ich generates electricity in response to rotation of the hydraulic 

motor. 

wherein the st ructure is a piston which is operative to displace in response to the 
change in well pressure in an annulus formed between a tubular string and the wellbore. 
and 

wherein the hydraulic fluid displaces through the hydraulic motor in a first 
flowing direction, thereby rotating the hydraulic motor in a first rotating direction, when 
the change in annulus pressure is an increase in annulus pressure, and wherein the 
hydraulic fluid displaces through the hydraulic motor in a second flowing direction 
opposite to the first flowing direction, thereby rotating the hydraulic motor in a second 
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rotating direction opposite to the first rotating direction, when the change in annulus 
pressure is an increase in annulus pressure. 

26. (original) The system according to Claim 22, wherein the piston has opposite 
first and second sides, the first side being exposed to a first chamber in fluid 
communication with the annulus, and the second side being exposed to a second 
chamber in fluid communication with an accumulator. 

27. (currently amended) The system according to Claim 26, further 
comprising: A system for generating electric power in a subterranean wellbore. the 
system comprising : 

a structure operative to di splace in response to a chanee in well pressure: 
a reservoir having hydraulic fluid therein, the hydraulic fluid displacing in 
response to displacement of the structure: 

a hydraulic motor which r otates in response to displacement of the hydraulic. 

fluid: 

a generator which generat es electricity in response to rotation of the hvdranlir. 

motor. 

wherein t he structure is a piston which is operative to displace in response to tbe 
change in well pressure in an annulu s formed between a tubular string an d the wellbore. 
the piston having opposite first an d second sides, the first side being exposed to a first 
chamber in fluid com munication with the annulus. and the second side being exposed to 
a second c hamber in fluid communication with an accumulator, and 
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further comprising first and second check valves and a passage providing fluid 

communication between the first and second chambers, 

wherein the first check valve permits flow through the passage and the second 

check valve prevents flow through the passage until the piston has displaced a 

predetermined distance in a first direction when the change in annulus pressure is an 

increase in annulus pressure, and 

wherein the second check valve permits flow through the passage and the first 

check valve prevents flow through the passage until the piston has displaced the 

predetermined distance in a second direction when the change in annulus pressure is an 

decrease in annulus pressure. 

28. (currently amended) The system according to Claim 26, A system for 
generating electric power in a subterranean wellbore. the system comprising: 

a structure operative to displace in response to a change in well pressure: 

a reservoir having hydraulic fluid therein, the hydraulic fluid displacing in 
response to displacement of the structure: 

a hydraulic motor which rotates in response to displacement of the hydraulic 

fluid: 

a generator which generates electricity in response to rotation of the hydraulic 

motor, 

wherein the structure is a piston which is operative to displace in response to the 
change in well pressure in an annulus formed between a tubular string and the wellbore. 
the piston having opposite first and second sides, the first side being exposed to a first 
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chamber in fluid communication with the annulus. and the second side being exposed to 
a second chamber in fluid communication with an accumulator, and 

wherein the accumulator is in fluid communication with the annulus via a flow 
restrictor, whereby the change in annulus pressure is directly communicated to the first 
side of the piston, but the restrictor delays the communication of the change in annulus 
pressure to the second side of the piston. 

29. (currently amended) The system according to Claim 22, A system for 
generating electric power in a subterranean wellbore. the system comprising: 

a structure op erative to displace in response to a change in well pressure: 

a reservoir ha ving hydraulic fluid therein, the hydraulic fluid displacing in 
response to displacement of the structure: 

a hydraulic m otor which rotates in response to displacement of the hydraulic 
fluid: and 

a generator which generates electricity in response to rotation of the hydraulic 

motor, 

wherein the st ructure is a piston which is operative to displace in response to the 
change in well pressur e in an annulus formed between a tubular string and the wellbore. 
and 

wherein the generator generates direct current electricity having a first polarity 
when the change in annulus pressure is an increase in annulus pressure, and wherein 
the generator generates direct current electricity having a second polarity opposite to 
the first polarity when the change in annulus pressure is a decrease in annulus pressure. 
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30. (currently amended) The sy3tcm according to Claim 22, A system for 
generatine electric po wer in a subterranean wellbore. the system comprising: 

a structure operative to di splace in response to a change in well pressure: 
a reservoir having hydra ulic fluid therein, the hydraulic fluid displacing in 
response to displacement of the structure: 

a hydra ulic motor which rotates in response to displacement of the hydraulic 
fluid: and 

a generator which generat es electricity in response to rotation of the hydraulic 

motor. 

wherein the structure is a piston which is operative to displace in response to the 
cha nge in well pressure in an annulus formed between a tubular string and the wellhnre. 
and 

wherein the generator generates alternating current electricity when the change 
in annulus pressure is an increase in annulus pressure and when the change in annulus 
pressure is a decrease in annulus pressure. 

31. (original) A method of generating electric power in a subterranean wellbore of 
a well, the method comprising the steps of: 

positioning an accumulator in the wellbore; 
changing pressure in the well proximate the accumulator; 
flowing well fluid through an opening of the accumulator in response to the 
pressure changing step; and 

generating electricity in response to the well fluid flowing through the opening. 
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32. (original) The method according to Claim 31, wherein the positioning step 
further comprises interconnecting the accumulator in a tubular string, and forming an 
annulus between the tubular string and the wellbore, and wherein the pressure 
changing step further comprises changing pressure in the annulus proximate the 
accumulator. 

33. (original) The method according to Claim 32, wherein the electricity 
generating step is performed in response to well fluid flowing through the opening in a 
first direction, and wherein the electricity generating step is performed in response to 
well fluid flowing through the opening in a second direction opposite to the first 
direction. 

34. (original) The method according to Claim 32, wherein well fluid flows into the 
accumulator through the opening when annulus pressure is increased in the pressure 
changing step, and wherein well fluid flows out of the accumulator through the opening 
when annulus pressure is decreased in the pressure changing step. 

35- (currently amended) The method according to Claim 32, further 
comprising the step of displacing a piston in response to the pressure altering changing 
step, and wherein the electricity generating step is performed further in response to the 
piston displacing step. 

36. (original) The method according to Claim 35, wherein the piston displacing 
step further comprises causing relative displacement between a coil and one or more 
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magnets of a generator, and wherein the electricity generating step further comprises 
generating electricity as a result of the relative displacement between the coil and 
magnets. 

37- (original) The method according to Claim 35, wherein the piston displacing 
step further comprises displacing a hydraulic fluid with the piston, and wherein the 
electricity generating step further comprises generating electricity as a result of the 
displacement of the hydraulic fluid. 

38. (original) The method according to Claim 37, wherein the hydraulic fluid 
displacing step further comprises displacing the hydraulic fluid through a hydraulic 
motor. 

39. (original) The method according to Claim 38, wherein the hydraulic fluid 
displacing step further comprises driving an electric generator with the hydraulic motor. 

40. (currently amended) The method according to Claim 39, A method of 
generating electric power in a subterranean wellbore of a well, the method comp rising 
the steps of: 

positioning an accumulat or in the wellbore. including interconnecting the 
accumulator in a tubu lar string, and forming an annulus between the tubular string and 
the wellbore: 

changing pressure in th e well proximate the accumulator, including chang ing 
pressure in the annulus proximate the accumulator: 
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flowing well fluid through an opening of the accumulator in response to the 
pressure changing step: 

displacing a piston in response to the pressure changing step, including 
displacing a hydraulic fluid with the piston, the hydraulic fluid displacing through a 
hydraulic motor, thereby driving an electric generator with the hydraulic motor: and 

generating electricity in response to the well fluid flowing through the opening. 
and further in respon se to the piston displacing step, and as a result of the displacement 
of the hydraulic fluid. 

wherein the electric generator driving step further comprises driving the 
generator in a first direction when annulus pressure is increased in the pressure 
changing step, and wherein the electric generator driving step further comprises driving 
the generator in a second direction opposite to the first direction when annulus pressure 
is decreased in the pressure changing step. 

41. (currently amended) The method according to Claim 35, A method of 
generating electric power in a subterranean wellbore of a well, the method comprising 
the steps of: 

positioning an accumulator in the wellbore. including interconnecting the 
accumulator in a tubular string, and forming an annulus between the tubular string and 
the wellbore: 

changing pressure in the well proximate the accumulator, including changing 
pressure in the annulus proximate the accumulator: 

displacing a piston in response to the pressure changing step: 



-17- 



PATENT 

Attorney Docket No.: 2001-IP-004268 
flowing well fluid through an opening of the accumulator in response to the 

pressure changing step: and 

generating ele ctricity in response to the well fluid flowing through the opening. 

and furth er in response to the piston displacing step, and 

wherein the piston displacing step further comprises operating a mechanical 

linkage interconnected between the piston and a generator. 

42. (original) The method according to Claim 32, further comprising the step of 
rectifying the electricity generated in the generating electricity step. 

43. (currently amended) The method according to Claim 42, A method of 
generating electric po wer in a subterranean wellbore of a well, the method comprising 
the steps of: 

positioning a n accumulator in the wellbore. including interconnecting the 
accumulator in a tub ular string, and forming an annulus between the tubular string and 
the wellbore: 

changing pres sure in the well proximate the accumulator, including changing 
pressure in the annulus proximate the accumulator: 

flowing well f luid through an opening of the accumulator in response to the 
pressure changing step: 

generating electricity in response to the well fluid flowing through the opening: 

and 

rectifying the electricity generated in the generating electricity step, and 
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wherein the rectifying step is performed by interconnecting a full wave rectifier 
between a generator and a power consuming electrical circuit. 

44. (currently amended) A method of generating electric power in a 
subterranean wellbore, the method comprising the steps of: 

positioning a tubular string in the wellbore, thereby forming an annulus between 
the tubular string and the wellbore; 

changing pressure in the annulus . including both increasing and decreasing 
pressure in the annul us. and thereby causing a piston to displace both when the annulus 
pressure increases and decreases : and 

generating electric power in response to the pressure changing step , the electric 
power being generated in response to the piston displacement both when the annulus 
pressure increases and when the annulus pressure decreases . 

45. (original) The method according to Claim 44, further comprising the step of 
isolating the annulus from an interior of the tubular string, and wherein the pressure 
changing step further comprises changing pressure in the annulus while the annulus is 
isolated from the tubular string interior. 

46. (original) The method according to Claim 45, further comprising the step of 
altering pressure in an accumulator interconnected in the tubular string in response to 
the pressure changing step. 
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47. (currently amended) The method according to Claim 46, wherein the 
accumulator pressure altering step further comprises displacing « the piston. 

48. (original) The method according to Claim 47, wherein the piston displacing 
step causes displacement of at least a portion of a generator in the electric power 
generating step. 

49. (canceled) 

50. (currently amended) The method according to Claim 49 45, wherein the 
piston displacing pressure changing step further comprises forcing a fluid through a 
hydraulic circuit, thereby operating a hydraulic motor. 

51. (currently amended) The method according to Claim 49, A method of 
generating electric power in a subterranean wellbore. the method comprising the steps 

Qt 

positioning a tubular string in the wellbore, thereby forming an annulus between 
the tubular string and the wellbore: 

isolating the annulus from an interior of the tubular string: 

changing pressure in the annulus while the annulus is isolated from the tubular 
string interior: and 

generating electric power in response to the pressure changing step, and 

wherein the piston displacing step further comprises driving a generator via a 
mechanical linkage interconnected between the piston and the generator. 
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52. (currently amended) The method according to Claim 49, A method of 
generating electric power in a subterranean wellbore, the method comprising the steps 
of: 

positioning a tubular string in the wellbore, thereby forming an annulus between 
the tubular string and the wellbore: 

isolating the annulus from an interior of the tubular string: 

changing pressure in the annulus while the annulus is isolated from the tubular 
string interior: and 

generating electric power in response to the pressure changing step, and 

wherein the piston displacing step further comprises displacing a first portion of 
a generator with the piston relative to a second portion of the generator. 



-21- 



